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MR BRI N FEE R IEEREER RN A
B, AR, AN, KREN, KaEl
LA A BRI Rk, dbat 100083

2. 2GR RIRGAR TUA M R (T R A B i seie =, RV KIR 163712
3G RS, FAE 210098

B O [EX]) BRI SEG R ARTTRRES A LR B EE R, A BEREMME, M
EORTARI T I B AL BN AL (bR ) SR BT SR, O R B AR . DIRVAZAI
FHERRERI A R 2R R = BIR, SR TR RS B AR 2 L ARBHE SGET T R4
gk, WOWET, URBFERAAEACNRE, T T Winterwerp 255 11252 ARG /3 TR4ERE K6, ]
I 2 A E Rl — SR RSP R ORI s DIRUAE T, i85 Delft3D AR AR, 45 5L 13 B H il i
BRX B GBIV, R Partheniades-Krone {2 {tii ARSI IAER B 1) 20 R HOVT IR, RERSHELLT
TR = A MUTRUR S (s HE . #%, DA Dionisos €Diffusion) . Badlands (Stream Power)
H Lecode (Marker in Cell) SN ARG, VPl FEXT T 40R SR & R 1, X 2 4L AT R TR
VIS B E T, W Byl SER. VeUR BRI AR b TR A A R AR RR o AR ) 2 ) e A R
[0 5RE Y T DORMN T SRR I 2 AR AR, 3R T BB B UL ZE ORI RR B 7 T 1
TR T AL

KRR AURIUURY: BUEE. BUBE FEDOE: JUREN %

E—EE 571, &, 1989 A, -k, mg IR, VAR A, E-mail: wanlil @petrochina.com.cn
FESES: P512.2 XEkiRERE: A XEHS: 1000-0550 (2026) 00-0000-00

0 55

ARLTURRYY 2 oA T R AR, 205 SRR 70% CRULEE,
2022, 2023) o BEAh, AHRLTIRZ AR & UM U A, B AR H L R IR RO T
KIS HERE s ARRLITORR T FC (1 220 H 25 185 (S2AE %55, 2013; RUWNPLEE, 2022, 2023).

AR TTRR A5 F7 22 WU — BRI T RN Bk . R GERi UL TR 3 121 /e, *f
TR 2 TR BV F R AR M < S B L . B oG, T RAIRI s 30
TIEERUH I IR 3 0 SR A, A BT IR AS RITARIE R, F 4is ORR 1 2 18] 50 A X KL
H, AT RENS A RCTIIN ARLTAR A D o 2 MR J2 0 20 A U s R, AL S AiRi ) o ) 4
BE AR AL E R AL . T AL RS A R RIS I EZORIE, IRAIAR
B O T PR R RS 70 A BR B e, PRI IR 31 ) S 78 R I AL
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PRI R, AR KIS, AR ERRA % . FARIX LR K0 AR TR SR 45
1) S AR S A (RIS, A B T4 R AR RLT AR S LIS RS e AE P TROURG B2, IATHT 08 %l B i
TN 2 0 7 Rt .

VIS /12 KBV R . #02 SUTRIhASERE, JUHZ X L R hiIpLA] . 52
Wi R 2% K% Fe 3l 3 # A . NOTRRBN 112 AR, ABRLUTARY TR B — 33, T 2 mT AR 4 Rk
B BAAERE AR, Ko R EMRTTRY SIEFEARITARY) . — 35 TERURLAR B4
F s PURBRAT A B H SRR AT A B S 5 T AR TE AR o 25 57

— RIS, PRI YA SRR RN AR AL AL R I B B R AR ALE
B BORL ) A2 7E B I 3R ) (el 7y, @ s A FIRMER D), TEfig 5T R
G RAZ BB, BAROARIIEDTR) (RAEM5E, 2013 RAnPLEE, 2022, 2023) . AHEE
2T, RAREBK AR D Kb 5 ORL R AL T 4R kLG B, el AT N AR A 3, Jk
Z RN R EFMEAR, FEREES . Wb . 37D KGRy #odir
ME SUUR (GEREBAMIRE, 2021; 254, 2022) o X—ZMINGIERIEZERE, e T gk
TURRTE SN 1 2L R B (0 225K A, BB LR LA T -

(1) Pki—mAfEHE 2 (Ives, 1978; Gregory and O'Melia, 1989) : Ziki¥)i i+
UL T LA FIKALRAE R, 25 5 R A B FE M TR R R I 8RR TR, TR
Al 2Kah R E — 2R, WETYIN )ik F] 0.1~0.5 N/m?, it ik 2] 0.1~1 m/s
(Winterwerp, 1998; Schieber et al., 2023) , TIRERAMRLEEE, FIHA BB HONE
INETURL . R 2SR P S KB SRR R EAESE, KB A B — e I SHE R, B
FIREZE B E 0 (Thorns N982; Winterwerp, 1998) . HHLLZ N, HHMUTARMZ 8] JLFA
RARIH . R BRI G

(2) PURAH  XFDURAT AR &2 3% (Schieber et al., 2023) . ZEATHHE RKAET
AR, EEORETHE BN niRa . SERA) SHENURBRIFE. BFa
KW, GHURMAAAE R ERIREEEE S (Gerde eral., 2014) , H 5L M SHRINE
M—TEHE & LG E NS EBRAK. JURCEBEEER, BBy 77 i e 7 58 Uk
(Maerz et al., 2011; Manning et al., 2011b) . FELZ R, ZETEHLEH M BURL 2 3] 45 4 5 %
%, fEtEE e, (AIEIRAEIREE T R g .

(3) R AERIARAE T . KR pH . 5750 B A0 26 13 S0 2 26 1 A E i
AR RORLR T FLATRRAE, R IR B S UL R (Mietta er al., 2009; Wuetal., 2012) ;

RIS, KA AR EGE 2 U E ) = B 552, TR A AR 4 T — 2 3 9 B
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1 553 AL 5] 174 285 SR A2

(4) ZREF/FEHEZEFEFE (Thomas eral., 1999; Alietal., 2022) . EMWR
FE b, ARIRURLAEAT BRI Bl BYUIRAN 22 Ut B i) TR AR . BRI SRR E R MR
FE b, W =M. i RERR. B AEE TS 2 PR R 3 v T iR i .
Horr, BB 2R FE AU M 4E R 1) i B URE, B SAETIRG SO ER LT, M
T 5 B2 AR I R 77 A S R I E - (Fox et al., 2004; Edmonds and Slingerland, 2010;
Zhang et al., 2021) .

gik, AR b R S AR R A, A HUTRRS) 0 2 i AR AE O 2 T
X G R BT S AR EAN BRI R T, DA 2t RS 225 Rl & 2 T I E A 5 R
xR, Xl THMAIR, BYFEERGEREMLEEE NG HUEB T . AR TEH
ISR AE N AL SEB], S A=A B IREFF 18 5%, il Semi A 2R 00 RS 1y 2t
I FRBEATE I T 125, BT 42 1) 2R 0 Bl B 5 ot ) ol NG A5 0L 45 2R 5 HLK, B Delft3D
FREE, Ui B R TR R AR R R TR TE DU S0 r BBl v, N HTE R i)
& PUREMPTARE R B X ), DA Rl ik S48 33 BH 8 B T R DURR I se el s I/
539 LAJEF- Difusion /572 [) Dionisos - Stream Power [f) Badlands F1%F Marker in Cell
i) Lecode = Tl it R AN TR, <k 20 HAE TR . Jeint s S DikE. wE .
LB FE AN R 4HRL USRS VE AR . a5 R BRI Rl 22 R A
P NSRS LA SRR 70 =AM FESR AL T R A, s R RS 4T, A
& 7E 4 7 AR AN R ARG 7122 BB B T7 R, VRAl & SRR AR TR B 7L rh R A 34
H5RIR, IR SR B A R T i R SR 2%

1 ARLTAR IO R it A2

SR AR A RN B T RURL TR TR B 70 24 i S kAt TR 1 56 75 MO RTRL
JE TR 2R PRI DL S B g s AU AR
11 BB IREH S

ZEUE R VEAIRORL e D R KR T R A R AR L TR AT 2R B S RS, HOE B =2
ZRIE AR SV R LR . AEBENLHI T T, BORCRL I 2R R A TR,
L AXE L L5 AT IS 3N FORE E) 22 T LA SOK R R BBTUME A . o, Aiilissh 5
SO/ INIURL T 96 5 &, ZER VTR Bl T AN [RDRLAR 0K 18] (I8 AL S Rk, KA Z 3] L3
BUNUKLAL 1 A BT, & FERI /R AR KB AT (2 ik 2 B AR, SR T I 5 B U1 ) 7R 7T s Al 2



R RE, 06 LEGSfE (Maggi, 2005; Manning et al., 2011a) .

FEAL SN T T, LA P I e 4 BURL R TR XL, RIS Zeta ML, P 55 0K (5] (17
mEHE T, AR AR ), X — RO s BB . AR, B 8ok E
W B R R RRCR, HAME— B MRS VG (Mietta er al., 2009) o AWML F R
DA BT S A AE BB b BT BRAEF , SRR =4 S 4h i 43+ R &) (EPS)
AT BSCAR FRE R THT FRL AR S, 00 3 ) 3 0 4 A 2 R A R SR TR 6 445 B € 1 (Deeng
etal., 2022) .

SRS, SRRURBRR G SRS PATIEAE, BURLRE AT 5 R 45 MR Sk R e
LA BUE R . B G AR I 2 TEARRAE, FL 25 S8 55 e 5 1 B T L A1) R0 R 88 2 AR PO AN
[ (Maggi et al., 2007; Zhuetal., 2015) o Kk, HERGERARSE/ERMLH S LRSS
RHIE 2805 B AR TR FE AR SRR R, R 7s RIRAKAR th R e v e 5 TR AR 1) 2
fitti o
12 ZRGIRHEERD

ZUBEA R % O TE TAS B IR RLAR 20 A . RERENLI . 450 B2 ST 3 A id
2, T U 2 (0 16 22 LRI AN A= L o oAl 5 O A AT iR QR E ZE AR 2L, 20065
HKESE, 2009; VFAERHSE, 2022) . ARSEEREHE AT RERZ O, FRTA
[FIRAV A SR, FTARE: (1) (UORER RS FEXT I FEE AR, 7E A0 BURIE VDIt
A3 A AR o R 5 S RE A S KT 25 (Thorn, 1982; Manning et al., 2011b) , (2) FHEx%
FEAK AR A SRR A R, 3T R R A B R 1 P R AR (R (Xu
etal, 2021) , (3) {EXMERAEKIIEAL B, B D0 ERAARPEECE, AEWEA HARRN
2 R AR A 28 (Smoluchowski, 1918; Maerz et al., 2011) , (4) EERI/NER
Rifili % (Chaieral, 2018) o T30 HEAAE PR PBIE KA ISR Ay 2R 2 %
BT R ALY 5]

N BEISAE BTN R TR AR (AR MU, Winterwerp (1998) (% 48 ] /) 4k Ay —18
SEME, FEHRKEENE, Wil rEH S EAEKARER FTEKRBRLRE, 45
B T EFBE AR 1 TR AL .

o -3 4- __;(_) - 2+ _ ) (D
Xb: D NEHAKAR, BHL; AR, EHT; b REERES, TEN: o NEFN

TEYERE, ToEMN: CNRFRIWIKE, BN ML p NEAHBURE R, B49 ML3; G 48]
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PidER, BN T d NYIGIRIDBRRAE, =W L kpBEREE, =4 L2 whKk
W5 R R, BN MLITY Fy ARBUBIRR A, 8908 MLIT2; p NRBEHEEL
TN g AREARE, TEN. ZHH KA p=1.0, q=0.5 /NS AUERALIER A R e T
55 —%E (Son and Hsu, 2008) . WA % B 7 E AR BERS [ B AL 2, A5 %5 —
TR W 2 UKL R E A8 L RG4S S I AR TR B R R [, BV IA 21 B AE QAR A 28 — T
R ZEFNETYNIE R RS R . A — TS 58 PR, RRIA ARSI R,

Hrft RA Winterwerp (1998 [/ il 3 5 ¢ R 30

_ 2 4»2“ (2)

b FoOuEIRGERE, B9 MLT2; o ARRIERN 1, B9 MLIT2;, B NAREH, &
20 MLT?2. %3\3R W R B TR e 70 5 HORSH R TR B0 VI OG, BB, 454K
B (nplE) , HIBIRSREER, 5w

HAR T, B[R] — R 28 A A B AN 80 1) ARG ) R T SR P B — 3 T 4 Sk
LRGN G iE R W ZE, N IET IR R 2R B G, Bk R — kAR B 28 B 70 TR 4R
RIS, 5INGT TS 4RI 255 A1 R 8L

( )=ﬁfemL(;2W (3)
X () KBEHN D KREM S RAEBMERE, N REERE:  NZRE THFY
NIAERL, TEN: op NiifEZE, TEN.
BT 2R B N BB G5 R AN RIS RE AR A [|], ZE45 € /K3 1 BT U0VE L T 28 B — € [F]iS &

ERHE, F£EAR (D FEIANRRK (2 MAK 3) [EIRK (4) RETSHAF M R LIk,
15 25 A AR AU R BE IR E S L -

—= 7+1[?'_ 8 = = _?<_1) - 2v- () _4()(_)\23 Jz_;eXp(—( ;2 )2) 1 4
| = S = N 4 W =
Aifs =D R FOMHERAABAIE, BMMLT DOV REREE, &

ML

L1 o B R — D5 iR R S, py g 00 BB 1R 0.5, D ¥ E A 2 000 pm,
FBUEN 2.00 B NS BT E SR (Spicer et al., 1998) , SELRNAKEMIR 5
O, BN R EIR, DU R TR RLAZ Bl B 18] S 3G I 5 R BIA P a3, BoR T &
AR P G I S BRI I, 5 A B A KA A RSP AT  , RLAR Rk BT BOR
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Fig.1 Simulation of floc size evolution during flocculation using the mean floc size method

2 RV BURIEAERE I BT W B ) AR

TR BB AR VRE T AL RTOREL FA) A A B Jag 1, s W PE RO B2 b 3k — B S e i AR A £
2ol e 5UTRAT N AR RS SRR TR E D) R R R G R, LB
W % P 2 AR R BB A 10 7 AT LB 5 0 T
2.1 FETARFAIERME TR 3 HE XS

TEVURR BN 7 A5 ey, b 5 =l 0 PR R UH R) JH RSURE [ LA ) % A i L 2 11 . 2%
ZE5, RN S, VISR SRR T M@ M S BR e WFERGIEER (5K
FiF%E, 1989; van Rijn, 1993; Wu, 2023) (1) .

RO : (1) ARFEA Y L) 1 B2 IR BY . /4, L@ RIH 2T Shields
AEN, E S UL 2 FE KA SRR R (K B O R E I R BTN ) B T AR R MR
Ak = S35 A SR 0, AR RY R TT B, 25 SR PR I 0 LB 2 0 41 i e 15 7 AR UKL B B o (2D
B DR () UL 2 18] 7.E 52 P9 SRAE S A2 e AR S 55 ORI AR B S 406, 38
B BN T TR D Bt PRGN S R 2R o Rk, AR 51N A RIS H TR
VIR FEAE R IR EIR T+, R F Q1 Partheniades (1965) « Mehta et al. (1982) . Gailani et al. (1991)
S H () AR Lk AR BB (R T AR, DR R IR S PR R AR E B 2 BT VI A% A R I 34T A

1 FOTAAIER TR R J FHE e

Table 1 Comparison of depositional dynamic characteristics between cohesive and non-cohesive sediments

X Ll FAEUTRY) ARG
5E 3L HURLIA) B AT B R (R BAFERD . WIERE SOUR [ TC 35 A B 0, AT AR AT
[ 254

i s TR, REARIE /N T 63 pm Ttk RARIER KT 63 um
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kLY AR RS BOR, AR OHRE, & 2Rkt IEERYEAGERTY, RO, AT
HEHT N Gy ERRE, TR A A, GSH T IR S RGBT, BRI, SR E
EEER B WEsh. WERS GEESED). RAHER . TS D B BRI, FED. WRABTYI . ASURL IR T 3 A AR
SRR LB S, KA (pHL REE) | BRI BTN T B PR ], WURRBIR ) HdsE
Eictil
e R s 52 pH. #RIZ. BSTORME. AR AR R 1% A E IR BT SIB BT N AE
A W3 PUEYS EPS (L0 2k S i T s AR B R R R M A R
AL w AR, SZBRRIE . BRI A2 b E ) SAETTTON, BT RRE, IE A A S
Uik UIRAT N2 RIS RS R R R mbibe  POB0RZ BDaEhiRe, JUR S RAR MG ARIEAR R, K
THEE, EPARLH RORYTFFRRAR, AT J9fese ] Tl
IGA TEFERE I, FHEIRME, WERIS3I&EIER R TEEPEZIRIMBY N S) . ZEAEH . TSR
=k EENIG T BN Sy, Fhss i, FEBTIBIA RS, AR A BRI, URIASL, R AT R AT T
PERFAE
iz IR, KPEAE, SRR R E R AR IR G S BB AR, B, e

ez (D R LR B iE N T, WA EER s, BRI,
BA i) 2R R A LR R, & TR TR ). E e B TR S 2 st i A 5,
111 Meyer-Peter & Miiller 1% (Meyer-Peter and Miiller, “1948) E{ Bagnold (Bagnold, 1966)
BAL . (20 FPEUTAR I ARS8 £ a7 2, BORL feil il 22 60T BOREAE 1 [ 2R A
Pz AT 2 B . RO ARSI AR SO . AU P R SN R Bk 5, R I A
B RURLUAR B2+ T e T P A A ORI HLAE Vi v i A i A

FEPCRERATT . (1) ARRMEVIARYI ROy 2 s ), SRR, kAR
if, ATLLA Stokes A x; ka5 K, 752456 o U H i Faa il 5 ke id 15
(2) RMEVIRRYIRITTRRAT N RE R 2R, RBIR 5% ER R AR BTN ) 5 87 ik 5)
A, HUTRE S & RN, JERIEEB %A . AT (Thorn, 1982; ‘REF/L,
1983; WZIHPESE, 1987; Zhang, 1999) fEih /¥ TG, DB AFREERE. WM
WA T ZEMTTREAT .

FEPOR AR (1) ARREPRDTARY) T2 BT UKL T B i 5 30 SR ARV B2 ) S i+
HURER, JIURMRRGERENE, (VERBIN A T REHBE&E. Q) W TR
Yo, & FN S REUTRE R . IR SRR TT N ) Z (A iR &, HUTRE AR B 5) %2 1 B
M, EEAAPIRRAMAR, HEAE A BN, Krone (1962) #&H MPTAMERERIE R T
BTN 2 — 2 BIAE N, RETERBURCRHE AR, HE e e FhEdT, BRI 7 Bk 2
R BB 32 ) 384k o

i b, AERMEDIRIEA L 22 3RS oA, G T2 B A, MR IR
FIANARMES RELH], EREENITE 2R AN Z SRR G RHE R D .



2.2 Delft3D PRAMETARIAIEREETIRNX 57>

FEVTRAMA RBEFIAE— B A ROEE B b, H A R T3] 1 5008 5 K 31— b — S
FCI) Delft3D 5 AL 85 X 7» R ML VTR 5 A R PE VTR, B % 2= Deltares B 52 Bt JF &
(Symonds et al., 2017; Deltares, 2022) . 4UUAPIHE M NAER DTN, Hopifg R
BEf T 0.064 mm, i FRAZMET 0.064 mm AT, FLB MR & SONEME, Al e SOl
FEFtE . B SRR TARF T 0 Navier-Stokes 7H2, KBS HG MG, K
R A A E R AR (AE R LSRR AR SRR DT FIHERS T
WE (WIREIEFMUIRYD) » AT AREE, Wi RS ERRE R, SCxt
JRTER AL I IZ RS BB . W REME TR AR DR Iy PR R 2 T
221 AbMEiRAA

FIETIRYITE Delf3D BLIHCH B TMIE, B JeTEXIf-9 #U7 FEAESE T EAT R AR UTAR
PR EE, (EPRTH AR S 464, BIPRIHI A8 #0i & R ] Pactheéniades-Krone A2, AR 5]
NELJE 5 ZUR SN R BE B AE , B S 0 SRARR EEE ISR AR 5y, BEIB R s E . H
ORI —3 BT TR A

S e =SNG PLTGE S RETQED IS

e o NEFVIRIREE, &9 ML3: W, vy/'w N=4ERE &, B9 LT w NUTEE
fE, BHLTY o MRy 8RS, =N LT J7HR MR R UUR Y R S04 FE B it (] £ 722
MBL R B AT S0 AN [ PR AR A s A7 IR R T V8 5 FH SR A7 RSO o 38 I SR AR 1%
Jite, W ASRAS AR 2 SRR E B IR B AT o PR T AR I S A6 A9

yg_z - (=) (6)
XA DORUIRER, EHNML?T; EvRMER, B4 ML2T!. JIARRMEE XM
Partheniades-Krone #%! (Partheniades, 1965) :
= (., ) D
X MNRMBE, BHRML2TY S tad) MR ERE S, TEH:
):{(__1)’ = (8)
0, Y <
K 2o IR TR BIYIN A7, B MLIT2, 1 22210 A BT VI 7, B4 MLT2,
A3 (5 (6) U MR AR IR K BY V) Ry i FHE RS, TIRRR AR, BRMmER
BY V)R 7788 B A B R b AR A, KRR R . B

Y
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DRI R Rk 7 78
= (. ) 9
At wo NUTREEE, BN LT o NIEREREBIFIIRMIKE, =W ML3; S(tew, taa) N
VIR R4, TLEN:

1-—, 3 <
(. )= : ' (10)
0, I

s e NG FBI VIR F7, BN MLAT2. A3 (7)) (8) T BA PURIE & 5 17 F4 3 %
JRAR ORI EEAMPUARBER BRAE L, SRR if, PRIEBY N BT, JURIBER s 248
AL B BRAE RS, PO IR 2 IS

VIR RERR T RS, H PRI AR 2 2 R -

={2 (1- (;))fv‘(“ )=

KA Woma ABRKTIEEE, BN LT S NEE, TR Swa NEERIME, TEHR
Wi R K IR S, BN LT A3 (9) T £ 8 o 4050 5 48 1T 5k B 11
TAEEVE R o A Eh BEA T SR P BT, 70 e o 88 o PS8 T v T AR 2 P s 224 PS8 i 26 i i)
fant, BHAGHWATRE, TIMFEERREEE. BEBA BT K2R ECr RS, s
RS Eh FEE B B TR BRI SR S BUR T R I
222 AEFEMESM

Xt SRR OB R, FRESREAIR (5 (6) , (HYTHUE BRI i &R
van Rijn (1993) #&H K2 SRR, P ARKAH van Rijn (1993) 77k, H ARl

®EWEH:

:[

= ,— (12)
A o AEEEHRE, TEN: o AEIHRT BRE BHN LT 4z WEKRKE
IKARHERE, BIAKIE 2] % B bR RIS R PR RS, SN L co S R PEALIREE,
N ML3. H¥E van Rijn er al. (2001) J7ikit5, RALES)BE 5 it 5 0 U R K
fdzhl. AR B T ARY HER, PRI AL A RURLAR A N KR 1) Lol B pod & .
PURUE R 5

=] .=+ 1 | (13)

A a AEEEERE, TEN: con AREP-TFEIRE, BN ML3. 23 EERTITR



U R

POIRI R 30 R 5 1) T 97 i MK AR IR (Bl R T 1) R @&, BIPTARIE R . #R¥E van Rijn (1993)
T3, ARREUTRR YR UT R B T R

(=1 2

1 65um < <100 um

— £< 1+0.01(—21) 3_1>] 100 um < < 1000 pm (14
1.1W, > 1000 pm

Kb s NWUTRIRER B RELL, TR g NEIINESE, AN LT D ke, BN L;
VAKINEN IFE, B LT %A 20 TR B R R AL I AR LR R R 4 W = A Ride
X[a], T 65~100 pm B, FOKSZ R0 ) 345, #4E Stokes EH: /T 100~1 000 pm Y,
1 SE JIEFEER, REZEMAAR KT 1000 pm B, R 70T 28, Gl
i H AR

223 FEsEMIESR

S FAEFEDUR A T RS T, B 1 S FR R TG BRI BT Ry, A R A5 4
JRiEE . HHHER FUE E TR A8 van Rijn (1993) A3

=0053 50//( =D s0—o5( - ) (15
KA Sy AR TUER, EHN LT Dw AHERAE, EHNL; D-ALENNE, ST

so(° 1)) VAR, 41N LT 0K Shields %, TRA: O, 155t Shields 2
B, TR AR, HeR R Z 5 B 30 VIR 88 R0 5 ) (i (A B S AR e kg o,
I 2 RLAR RN 3 [ 1 454

Bl 2 y— N Delft3dsdE A7 HAR A SE a0, RIS ZUBENT = £ P VB A0 RITR 25 10 B i ) 512
Bilo T ER R R R AL 2R B ) B R R 2 —, JF HLAE Delft3D b #: N5 ZBERE
MR (Alieral, 2022) , Bk, ASCRAEEN 0 1 35% AR EE, $26H)] 2R EERE
B, AT SEHI R 3h B 5 B s U PR R R . SRR N 14 km>20 km 223, H AL
ARG, N 0.01m/km, SRAIF:EVR R AAERER BRI, K EHN 2 000 m¥/S,
TR N2 0.05 kg/m®, WA E 2N 0.05 kg/m?, VEFITEIR K CREA LA AN K A4 25
FER 0 FPUTBUEEE N 0.01 mm/s, TITEERZK GRAGARRIKAEFE N 35%0) i KT &R

B4 0.08 mm/s.
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14km [P i R R o
e T 53 A1 AH & 35 2] )'[m el
. 98 S 8 A
> K s
i
'\ L\ s N
i = rs
- . &L ¢ r 4
ic. il
) 0
4km () / 14km

e 10t 7 A i (d) ﬁt%?ﬂ}ﬁﬁﬁ e I 4> At

*ﬁ?ﬁ‘fﬂi:

0 20km 0 20km
SUERE A RE (kg/m2) SUB A I (kg/m2) Kk & it (kg/m2)
() 25000 () W B 5000 0N ____k!

K2 Delft3D Bl £h R SREZ T = MMk
() #HPEE 0%/KIRHR & (b) EREE 0% VTR & ht: (o) ERE 0% VIR & it (d) $REE 35%0 TR b &
(e) BRI 35%o/KIEiR & i () EhJEE 35%uiA e & &
Fig.2 Delta evolution simulated by Delft3D under high-saliffity*and low-salinity conditions
(a) mud content in water at salinity 0%o; (b) mud content in sediment at salinity 0%o; (c) sand content in sediment at salinity 0%o; (d) Sand

content in sediment at salinity 35%o; (¢) mud content in water at salinity 35%; (f) mud content in sediment at salinity 35%
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Table 2 Comparison of the applicability of different scales and different simulation methods to

fine-grained sediments
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Table 3 Comparison of depositional dynamic mechanisms of different depositional processes of

fine-grained sediments
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WA ] BRI, 3 =TUN PR BEHE T ORI A A% OoON TR L b, ARIRIZ
iR, AT



2
= J(13'95) +109( —1) -2 (18)

s wo TR L, BN LT d PR EAR, BENA L. XK (1989) 42
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Fig.3 Spatial distribution of turbidites, MTDs, and hémipelagic deposits on a passive continental margin slope
simulatéd by Lecode
(a) initial topography; (b) sediment supply from river mouth indicating the distribution of deltaic and turbidite deposits; (c) initial

sediment distribution indicating the distribution of debris flow and mudflow deposits; (d) distribution of hemipelagic deposits
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S 1 SRACR, A5 DLHEAT IR IA) 55 42 8] R RUBER AL, SR AR B 45 Badlands, CHILD(Salles,
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Fig.4 Spatial distribution of sediments formed,by grayitational landslides, hillslope processes, and fluvial
processes in a continental source-to-sink system simulated by Badlands
(a) erosion and deposition distribution of gravitational landslide deposits; (b) erosion and deposition distribution of hillslope process

deposits; (¢) initial topography; (d) erosion and deposition distribution of fluvial process deposits
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Fig.5 Fan delta evolution simulated by“Dienisos

(a) sand proportion distribution; (b) HEST content distribution; (c) debris flow deposit content; (d) average water discharge distribution
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Table 4 Application of basin-scale numerical simulation methods in source-to-sink systems
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Process Modeling and its Applications of

Fine-Grained Sediments
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Abstract: [Significance] Fine-grained sedimentation differs fundamentally from conventional coarse-grained
sedimentation in terms of its dynamic mechanisms. It is therefore necessary to move beyond qualitative
descriptions and establish quantitative dynamic models specifically for fine-grained materials. [Progress] Based
on the authors’ simulation results, this paper systematically reviews process modeling of fine-grained sediment
across three hierarchical levels: (1) The grain scale represented by the floc mean-size model. The Winterwerp
flocculation dynamics equation and the influence of fractal dimension aye elucidated, revealing the evolution of
floc size under the equilibrium of collision—flocculation-breakup proeesses; (2) The depositional-body scale,
represented by Delft3D. Cohesive and noncohesive sediments are“differentiated explicitly. It employs the
Partheniades—Krone erosion—deposition formulation and salinity-controlled settling velocity, and effectively
reproduces the impact of flocculation on deltaic depositional patterns; (3) The basin scale, represented by Dionisos
(Diftusion), Badlands (Stream Power), and Lecode, (Marker-in-Cell). They are evaluated in terms of their
applicability to fine-grained sediment simulationy’ pdrameterization strategies distinguishing fine- and
coarse-grained sediments, and their ability to repreduee spatial patterns of various fine-grained depositional
processes such as suspended settling, turbidity currents, debris flows, hillslope processes, and fluvial transport.
[Conclusions and Prospects] This study deepens the understanding of the intrinsic dynamics of fine-grained
sedimentation and provides perspéctives for improving the adaptability of numerical models in fine-grained
sediment research.

Key words: fine-grained sedimentation; numerical modeling; flocculation; cohesive sediment; depositional

dynamics
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